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Surveys of urinary tract infection (UTI) have
shown that children, like adults, may have UTI without any symptoms, or with symptoms which do not lead their parents to seek medical advice (Kunin, Zacha, and Paquin, 1962; Meadow, White, and Johnston, 1969; Asscher et al., 1973; Mair, 1973; Savage et al., 1973; Newcastle Asymptomatic Bacteriuria Investigation, 1975) . This condition is usually referred to as asymptomatic bacteriuria (ASB). The prevalence of ASB is considerably higher in girls than in boys (Kunin et al., 1962; Newcastle ASB Investigation, 1975) .
Approximately 15 % of girls with ASB have renal scarring when first detected, although only in a small proportion is it extensive. The possibility that the early detection and treatment of ASB may prevent progression of renal damage leading to impaired renal function in later life has stimulated an increasing interest in screening for ASB. Several prospective studies have therefore been undertaken to investigate the natural history of ASB and the effectiveness of treatment (Savage et al., 1975; Newcastle ASB Investigation, 1975) . In the meantime, it is necessary to delineate the methods which could be used for a screening programme of children. The use of the supervised collection of midstream specimens of urine (MSU) has been compared with the self-administered use of slides coated with bacteriological culture medium (dipslides) by Asscher et al. (1973) and Edwards et al. (1975) . The 'success' rate and costs of these two methods have been analysed and both studies showed that the self-administered dipslide was as effective as, and much less costly than, the supervised method. As a continuation of the Newcastle epidemiological studies on ASB, an investigation has been undertaken of the comparative sensitivity and reliability of these two methods of screening with particular emphasis on the relative costs and effectiveness in different social classes.
PATIENTS AND METHODS
The study took place in seven schools in the Newcastle area, six primary and one secondary, during the period September 1973 to March 1974. The schools had on their registers 1329 girls, aged between four and 16 years. A costing analysis was carried out in three of the schools containing just over 500 girls.
Each child was given an explanatory letter to the parents the week before screening began. A class list of children was prepared and each child was given a survey number. Each dipslide* was labelled with the child's name and survey number and then it was packed into an envelope containing a letter of instruction to parents identical with that used by Edwards et al. (1975) (Addendum). The study nurse distributed the dipslides to each class and, in the presence of the teacher, explained the procedure to be followed. The next day the teachers collected the dipslides and reminded defaulters to bring their specimens. On the day after that, all the slides which had been returned were collected by the nurse and taken to the laboratory. The slides were incubated overnight at a temperature of 37°C and then read, using the manufacturer's 'model charts', and the genus of the isolates was identified. The names of girls who had positive dipslides, with growth equivalent to 105 organisms or more per ml, were given to the nurse who then visited the parents and arranged for another dipslide to be inoculated and mailed to the laboratory.
After the dipslides had been collected, each girl attended the mobile laboratory (Asscher et al., 1973) , which was parked in the school grounds. A supervised MSU was collected and quantitative bacteriology carried out by the resident technician, using the methods and criteria described in the Newcastle ASB Investigation (1975 who returned dipslides, and the return of an unsatisfactory dipslide is regarded as equivalent to a negative result. From this analysis, and using the formulae of Wilson and Jungner (1968) , the sensitivity of the dipslide method was 88% and its specificity 97.5%. However, if, for this analysis, the failure to return a dipslide was also regarded as equivalent to a negative result (Table III) , then the sensitivity of the dipslide method was 74% and its specificity 98 2%. by 65%, 78%, and 64%, respectively. The poorer returns in the youngest and oldest groups compared with the seven to 1 -year group are statistically significant (P <0 001). SOCIAL CLASS One of the purposes of the study was to examine whether the 'success' of the home dipslide method varied between social classes. The occupation of the child's father was found from school medical records but this was available for only 1170 (88 %), since the parents are not obliged to provide this information. These 1170 girls were classified into the Registrar General's six social classes, plus those 'unemployed'. The percentage not returning a dipslide or returning a spoilt slide-the 'failure' rate-was then calculated. As shown in Table IV , the failure rate was 16% for social class I, II, and III non-manual workers, 25 % for social class III manual workers and IV, and 42% for social class V and the unemployed. These differences are statistically significant. COST OF THE DIPSLIDE METHOD An analysis of the time devoted to the various tasks showed that, out of a total of 5*3 minutes expended per dipslide circulated, 2*6 minutes were for administration (including packing and distribution), 1*7 minutes were for examining and recording the results in the laboratory, and 1 0 minute was for visiting the parents of the girls with a positive dipslide result.
From data kindly provided by Dr Asscher, the comparative times for his study, which used a slightly different method, were 2 1 minutes for administration and 2 minutes for examining and recording. Although the method used by Asscher et al. (1973) included home visits to 'positives' by a health visitor, this was not specifically allowed for in his calculations. The lower figure for administration in their results may partly reflect the fact that they made no time allowance for distribution and collection of the dipslides, or for typists' time in the preparation of labels. The results from the study of Edwards et al. (1975) schools. It was necessary to distinguish between the pace which a research project, with its attempt to achieve coverage of 100%, might demand, and the pace which would be more appropriate for a public health screening programme, where a somewhat lower percentage yield might be acceptable. At the research pace, where two further specimens were demanded from positives, the absentees or recalcitrants were given ample time to turn up, so that 1280 (96-3%) girls on the register were tested. This took 41 days of testing and seven days for moving the caravan. A programme which would have confined itself to going through each class, obtaining only a second specimen from the 'positives' and leaving those 'positives' who were discovered on the final day to be approached at home by a health visitor, would have obtained an 85% success rate in 19 testing days, plus seven moving days.
The costs of these two programmes have been assessed on the assumption that the staff are paid only for those days on which the scheme is in operation, that is during school term time, and that it would be possible to move from school to school in one day. It has also been assumed that most of the administrative tasks would be carried out by the staff on the moving day, or during slack periods. The capital cost of the caravan, £5000, has been converted to a 10% interest charge.
As shown in Table V , to get a 96% yield costs about £0 * 77 per child screened, while an 85 % yield costs about £0 -55 per child screened. Thus, whereas the first 850 children could be screened for £0*55 per child, the next 110 would cost £2*68 per child because disproportionately more time would be needed.
According to our calculations, Asscher et al. (1973) using a supervised dipslide method with a 90% success rate incurred a cost per child screened of £0*69.
Once again, an additional allowance must be made to both methods for some form of supervision by a senior person.
DIscussiON
The principal purpose of this study was to compare the cost-effectiveness of two methods of screening schoolchildren for bacteriuria by a controlled trial and to analyse the consequences of different options for such a screening programme.
The supervised MSU option in this study achieved a 96 % success rate-that is, 96 % of eligible children had a valid specimen collected- Asscher et al. (1973) and required by this part of their method, corresponds to the junior laboratory technician allowed for in their costing. The success of the home dipslide method differed not simply between social classes, but also between children of different ages. Thus, the unsupervised method was least successful with the youngest children (65%) who were more likely to return the dipslides although very often in a damaged state, and the oldest children (64%) who were less likely to return a dipslide, but if they did so it was more likely to be valid. The most successful group was the junior schoolchildren, aged seven to 11 years (78 % success rate), a finding which is particularly relevant since this age group has the highest prevalence of ASB (Newcastle ASB Investigation, 1975) . If the costing from the present study and the information on the prevalence of ASB from this Newcastle study are combined, the costs can be determined per child screened and per case detected. Thus, for junior children (seven to 11 years) using the home dipslide method, if the cost per child screened were £0 26, the cost per costs for infants (four to six years) would be £0EO28 and £20-00, and for senior girls (12 to 16 years) £0e28 and £17-50. For the 85% successful supervised MSU method, with a cost per child screened of £0-55, the cost per case of ASB detected would be £22 00 for junior girls, £39 -29 for infants, and £34-37 for senior girls. The cost per case of renal scarring detected would be sixfold higher, and this would apply equally to both methods.
These estimates do not include an allowance for the false positives (21 %) in the dipslide method who would be referred to hospital. The cost of these false positives would depend on what action was taken at the hospital when a suspect child was referred. If the child were to be regarded as another outpatient, then this would increase the cost of screening each schoolchild by a further £0L02.
The home dipslide method used in this trial had a higher failure rate than the method used by Asscher et al. (1973) , in which a borate-preserved specimen of urine, as well as a dipslide, was collected. If this latter method could be shown to reduce the failure rate in the lower social classes, then it would be the method of choice. However, considering the cost of the large number of unsatisfactory dipslides which were returned in the present study, it would perhaps be worth evaluating whether it would be even more economical to dispense with inoculating a dipslide at home and to obtain only a home collected specimen of urine. This specimen would be stabilized with boric acid to prevent the growth of bacteria until cultured in the laboratory. Dipslides could then be used to culture the specimen but, if facilities are available, it would be preferable and more economical to use standard bacteriological methods.
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ADDENDUM ASYMPTOMATIC BACTERIURIA SURVEY INSTRUCTIONS FOR TESTING URINE WITH DIPSLIDE KIT
Tomorrow morning, as soon as your daughter wakes up and wishes to pass urine, take the Dipslide Kit and unscrew the red cap. Do not pull out the plastic slide which is attached to the cap until she starts to pass urine. Then, holding it by the red cap, pull out the slide, which is covered with coloured jelly, and hold it in the stream of urine, turning it to wet it on both sides. Take care not to wet your fingers.
Please do not allow any urine to get into the bottle, and be careful not to touch the slide with your fingers or dip it into the toilet.
Return the wet slide to the bottle, screw the cap tightly, and keep it upright for a few minutes.
Please give the Dipslide Kit to your daughter to hand to the nurse at school. 
